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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted In the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is In the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2d, 4 dwg 
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(54) BAHfcUOBKA RHH PA3BAJlbUOBlJBAHMfl YCTPOHCTB H3 nPOOWJlbHbOC TPYB 
(57) Abstract: 

Mcncnb30BaHne: jyiH pa3BanbnoBfc4BarotH ycrpowcTB H3 npo<J)H7iHHbtx Tpy6 (nepeKpBiBaTenew , nojjBecoK 
xboctobmkob, $ani>TpoB m t.^O, ycxaHaBJiMBaexibix b cxBawime. CytnjHOCTb w3o6pexeHMK: BamaipHKa 
co^epMirr Kopnyc (K) 1 c ijeHTpajibHbn* KananoM 4, b HHMHeS nacTH Koroporo ycraHoeneH nrryuep 5. B 
crenKe K BbmonHCHW yrjrytSnerauH 6h7,b KOTopbrx c noMombio onop 8h9 ycxaHOBncHbi tdh BajiuryiomKX 
aneMCHTa (B3). IlpM^eM onopbi 8 abvx B3 ycraHOBJieHbi b yrny6neHHttX 6 K HenoABHXHO, a onopa 9 B3 12 - c 
B03M03KHOCTbw pa^wanbMoro BbmBMHceHHH M3 yrvTv6neHMH 7. noABJmHan onopa obmojmeHa b bm^c ^Byx 
3K^eHTpiraHbix oTHocMTejibHo flpyr mpyra l^OTiHWpoB (LQ 13 m 14. npiweM U13 c 6ojibfflHM fluaMexpoM 
ynnoTHCJi oTHoarrejibHO ctchkm Kopnyca 1, a U 14 c ueubniHM jjnaMerpoM: Bwcrynaer b ueHTpaJibHbm 
KaHaJi 4 K m m-teer KaHajiBi, coo6max>nBie i^eHTpaJibHboi KaHa/i 4 c ra^panjuraecKoii KaMcpoa 18, 
o6pa3oeaHHoft creHKaMM yr/iy6jieHHH 7 h TopneBbiMH noBepxHocxHMM U 13 h 14 noflBKKHoft onopw 9. Taxoe 
KOHCTpyKTHBHoe BbcnojiHeHMe BajrbxjpBKH o6ecncHHBacT upra> - noBbnneHHC KaMccrsa h Ha^exaiocTW 
ycraHOBKH ycxpoftcTB H3 npo<J>ranbHi>ix Tpy6, a Taxxe noBbnneHne pa6oTocnoco6HOCTH caxcoft Ba/ibnoBKH m 
BO3M07KH0CTb pacnmpeHHH flHanaaoHa pa6owero ^Mawerpa. 1 3. n. $-m=A. 4 m. 
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Description (Onncamic R3o6pcxcHira|: 



M3o6percHMe othocmtch k odnacxM oypeHun n KamiTajibHoro peMOtrra He<JrrHHbtx h raaoBbtx ckb£ltkhh n 
npc^HaoHaneHO, o MacrHOCTM, p/w paaBam>upBbiBaHxiH ycTpoAcTB M3 npo<}>wjibHWX Tpy6. ycraHaanHBaeMwx 

B CKBaHtMHC npM M3QJIHUJ01 30H 0CJ107KHCHHM. BOOHHKaiOmUX B IipOI^CCCe 6ypCHHH CKBaJKHH H IipiT 

BoccraHOBJieHMM repMenwHOCro oocaAHWX xojiohh. 

W3BecTHa Ba/ibi;oBKa /yin pa3BanbnpDWBauiiH ycrpoucTB mo npo$nnbHbxx Tpy6, co^epm an^an Kopnyc, 
npwcnocofincHHbitt fjnsi coq^HHCHHH c kojiohhdh 6ypnnbHbtx xpy6, c ncHrpa/ibHMM Kana/ioM h 
yrny6jicHHHMM b ctchkc, b Koropbcc ycTanoancHbi c noMomwo onop TpH BanbuywtAHX aneueHTa. 

HcAocraTKOM 3Toro ycTpoMCTDa hbjih€Tch to, hto BaawiyioiiiLie aneweHTW npa pa3BanbupBWBaHHH Tpy6w 
hoa ^eiicTBweM ynpyroro ajieMeirra nocroHHHo HaxonnTCH b oahom nanoxemra. noaroMy npw 
Heo6xonKMocrw cHH3HTt paAHa/ibHbie Harpy3KM na npo^HnbHwn nepex pbieaTejib npw ero ycranoBKc b 
CKBajKHHC, HanpuMep. npn peMOHTC noBpeKACHHM o6ca^HOM kojiohhw b a^e menesoH nep<|>opanHM f ^amian 
sanbj;oBKa HenpKMeHHMa, nocKOJibKy M3-3a HeB03M0XHocra CHWxemiH paflManbHOM HarpyoKw Ha o6canHyx> 
KojioHHy npoMcxoB^MT cc B^anbHetaicc paopymeime. 

3a^auew M3o6pereHMH hbjihctch noBt>nucHne KanecxBa m Ha^exuiocmf ycraHOBKH ycrpoiicTBa K3 
npo^Hnbubix Tpy6, ycraHaB/iKBaeMwx b cKBa»HHe npw hoqjihuhm 3oh ocnoxHeHHH, BcoHMKajon^wx b 
nponeoce 6yperofH cKBasora, h npM BoocraHOB/ieHUH i^pMerwraHocTH oocanHwx kojiohh, a raiuKc noBbnneHHe 
Ha^eraiocTH h pa6oTocnoco6HOCTM Ba/ibqpBKM j/i o6ecnc«ieHHe boomo»hocth pacnmpcimH A Mana3 °» a 
pa6oMcro nwaMerpa 6e3 roMCHeroiH ^Mauerpa Kopnyca jjainioro Tnnopa3wepa cavfoft BanbnpBXH. 

TCXHOTCCKJMH pC3ynbTaT ROCTltraCTVH TCM, HTO B BajItaUDBKe p/Ul paOBan^OBbKBaHHH yCTpOHCTB H3 

npo$njibHbix Tpy6. coAepManicii Kopnyc. npHcnocooVieHHbiii ahh cocamhobih c kojiohhoh 6ypmibHbix Tpy6, c 
peHrpanbHbiM KanajioM h yrviy6jieHHHMH b creHKe, b Koropbix ycTaHoaneHbi c noMoouJO onop Tpn 
BajibuyioTHHX aneMeHTa, onopa onnoro Banbqyion^cro ajieMeftra ycraHoaneHa b yrnyojieHHW Kopnyca c 
BO3M0XH0CTbio panHanbHoro BbB^BXDKeHHH H3 Hero. PanwanhHO noA8HffiHaa onopa Bbi^BCDKHoro 
BanbnyioTnero aneMCHTa mojkct 6btTb Bbmojniena b BHne nnyx nxiaMerpajibHO pa3H0BenHKHX nHJiHH^poB, 
dKcu^HTpH^Hbix oTHocwTejibHo DjiyT npyra, npirceM uhjimhap onopw c 6ojibtnnM njaaiaerpoM ynnoTHCH 
oTHOCHTeabHO Kopnyca m oopaoycr co ere hk awn yrnyojicHHH rHAP aB7IMTiecK y 10 KaMepy, coo6n;cHHyK) c ero 
i^eirrpanbHbBU KaHanoM. 

Ha 4>nr. I npc^craaneH o6m>ni bh^ BanbupBKH: Ha (fur. 2 pa3peo A-A Ha <Jht. 1; Ha 4>ht\ 3 pa3pc3 B-B Ha 
4>ht. 1; Ha 4>nr. 4 o6ca^Ha«i KonoHHa c y crrano aneHm,iw npo<)>HnbHi>D«c nepeKpbraaTeneM c noMoenbK) 
onMCWBaeMOH Banbupaai. 

BanbnjOBKa ^nn pa3BanbnpBbD3aHHH ycTpoMCTB ro npo^HJibHbix xpy6 conepaDrr Kopnyc 1 c pe3b6on 2 h/ih 
npucoc^sxHeHSKH ee k Konotrae 6ypnrmtt4x Tpy6 3 m u^eHTparifcHbDa Kanarioxc 4, b hmmheh xiacrH Koroporo 
ycTaHoaneH nrrymep 5. B cxchkc Kopnyca 1 BbmojmcHbt yrjiyoVieram 6h7, d Koropbix c noMomuo onop 8h9 
ycraHOBneubc Banboyionxue aneMeHTbi 10, 11, 12. IlpHweM onopw 8 fleyx Banbnyiointix 3JieMeHT0B 10 is 11 
ycTaHOBHCHbi b yrnyojicHMHX 6 Henop^Bxusiio, a onopa 9 Banbuyioo^ero aneweHTa 12 c B03M03KH0CTbK> 
panisanbHoro Btn^BmKCHMH M3 yrny6neHHH 7. no^BHiKHaH onopa 9 Banbnyion^cro aneMcaxa 12 BbcionncHa b 
BH^e Aoyx aKcncHTpHMHbix orHocHxenfaHoro ppyr npyra BKaHHnjpos 13 is 14, HMoomjoc pa3Hbie nHaMcrpbi. 
npirqeM ujvnmjjp 13 c fanbnmM A HaMerr P° M ynnoTHCH oTHocHTcnbHO ctchkh Kopnyca 1 c noMombio 
yn/ioTHemtH 15, a uyuuatfxp 14 c MeHbnnoa ^uaweTpoM BfaicTynaer b npHTpajibHbift Kawan 4 Kopnyca 1 «iepe3 
OTBcpcTjie 16, BbmajmcHHoe b creHxe, m MMeer KaHanbi 17, coo6inajoin?*e ueHTpanbHbaf KaHan 4 Kopnyca 1 c 
ranpaBnHwecKOH Kawepow 18, o6pa3OBaHH0u creuKaMH oTBepcTHH 16, ymyojicHHH 7 o Kopnyce 1 m 
TopnjcDbiMM nooepxHocTHMH uHHHHnpoB 13 if 14 non^BHXHoif onopbi 9. 

Paoora BanbUOBKM noHCHHCTcn Ha npHMepe BoccTaHoancuMH rcpMcxHwocxH oocanHOH kojiohmbi npw 

06pa3OBaHHH B HeM TpCOJJOMbl. 

B 3one 19 HapymeHHH repMenwnocTK o6cajXHOtt kojiohhw 20 npcnBapiiTcnbHo ycraHaBjraBaioT 
nepcKpbU3aTeju> 21 M3 npo<J>M/ibHbix Tpy6, nyreM pacumpeHMH ero p,aaneHiieM xh^kocth. 3axcM Ha KOJiOHue 
6ypmibiibix rpy6 3 BHyTpb nepeKpbiBaTcnH onycKaioT BanbupBKy w BpamcmicM, c noAaneH bhh3 Konoinibi 
6ypHnbHbix Tpy6 3, HavMHajoT pa3uaji bqpBBiBaxb. npo^nriBiitie Tpy6b4 nepeKpWBaTena 21 c oHHOBpeMeHHOM 
npoMbiBKOH >KMAKocTbio, 3aKawuacM0M a Tpy6w nop, AanncHMeM. npw stom, b ueiiTpa/ibHOM Kanane 4 
Kopnyca 1, 6/iaroflapR Hanwwioo urryuepa 5, p^aBneHHe >kio^koctm B03pacTaeT w, B03^cficTByn Mcpco 
OTBepCTMe 16 b ctchkc Kopnyca 1 w Kaiianbi 17 b UMnraunx! 14 no^BioKHOH onopw 9 na TopnjeBwe noBepxHocxM 
tgnmni^poD 13 w 14. BWABwraer BanbnyioinHH aneMeirr 12 H3 yrnyojienHH 7 Kopnyca «o ynopa b cTCHKy 
ncpcKpbiBaTCJin 21. Op^HoopeMcuHo ueeu^BtUEHbie Bajibijyiomne aneMeirrw 10 m U Tanxe ynnpaioTCH B 
creHKy nepeKpwBaTenn. Hanee, sajibuyioiUHe auiexieHTbi noA acmctbhcm cooa&hhoh pannanbHOH Harpy3KM, 
npoKaTweanct* no ony-rpeiaieH noecpxHOCTii npo4>MJibHL4X Tpy6, paaBajiw^pBWBaiOT hx m njioTHo 
npMKaTWBaioT k ctchkc oocaflHow kohoidibi 20. Ilpw noflxoAc k sone 19 Hapymcmw repMcroMHocTM oocaAHOH 
Ko/ioxnibt 20 Aanneime npowfciBounow jkmakoctm aoiMaiOT pp MMHWMajibHoro, npw kotodom hc nponcxoflMT 



BUABMjKeranH paRHanfcHO-noABWTKHOPo oanbtjyiomero ajieMcHTa 12 10 Kopnyca 1, h pa3BajibnoBbiBaHne 
opo^KJiuihrLX Tpy6 Bejxyr A° o6pa30Baira« MUHUManuioro flHaweTpa jjeyvm cMemubiMii HeDtjflBummbtMJi 
Bajibi^yiompMM aaeMCHTaMH 10 m 11 h Bb^BuraioiUHMCH 3jieMeHT0M 12, Kor/ja oh uaxo^uTCH b mcxo/jhom. He 
BbWEMHyroM nojioweHMM. npn 3 to vi pe3b6oBbie coe^MHemtR npo4>wnbHbix Tpyo* nepeKptiBa-re/iH 21 TaKKe 
pacnmpfnorcw BHyrpcHHero ^naMerpa npo^nnbHbix Tpy6, o6pa3yeworo npa hx pa3BanbnpBbiBatafH b 
3ohc Hapynjetma, hto CHJUKaer flo mhhhm arc bHOH B&roraHHbi ^aanemie Ha creinty ooca^Hoic KOJioHHbt 20 b 
3one 19 HapytneHHH ee repMCTMMHOCTH. 

riocnc npoxoatffemm oohu 19 uapymeHan repMenwHOcni, r^e onacHocTb pa3pymeHHH o6ca#HOH kojiohhbi 
oTcyrcTBycT, BHOBt> no^HMMaioT naoncHMe iipommbohhoh ikhakocth h padBaTibapBbiBaHHc nepeKpbiBaTcn« 
Bc^yT no TexHonorwM, ormcaHHOH Bboue. 

no okohm antra paoBajibuoBbiBaHHH KonoHHy 6ypnJibHbtx rpy 6 3 c Bajibi^oBsou no^HUMaioT H3 CKBaxiiHbi. 



Claims (Qopuyjia H3o6peremi5i|: 



1. BaabuoBKa fl/iH pasaaribuoBbiBaHHH ycxpowcro wo npo$vuuam*x Tpy6, conepjaarnan Kopnyc. 
npwcnocodjieHHbift co^hhchmh c KonoHHOtt 6ypnjibHbix Tpy6, c ueitTpajibbHbiM KaHanoM m 
yrjiy6neHKHMM b crcince, b KOTopbix ycraHOBJiemj c noMombio onop Tpw Banu^yiomnx aneMeirra, 
crnimaJon^aacR tcm, uto onop a o#Horo Bantuyiomero 3/ieMCHxa ycxaHoancHa d yiviydjieuMH Kopnyca c 
D03UOXHOCTbx> pa^HajibHoro BbiABiCKeHHff H3 Hero. 

2. BaJibi^oBKa no n. 1, otjihm aionjaHcsi tcm, mto paflwa/ibHO noflBH?KHa*j onopa BbiRBiiJKfloro Bajibtiyiou^ero 
ajicMCHTa BbniojracHa b hhrc flByx ^MaMCTpanbHo pa3H0BcnnKnx uytramjspoB, dKO^CHTpiraHbix OTHOCHTcnbHo 
ppyr* flpyra, npiraeM qmnm^p onopw c 6ont>uiH&c jjuavieTpoM yrtncrrwcH oroocirreniiHo Kopnyca m o6pa3yeT co 
cTCHRawM yrny6ncHHH b Kopnyce ru^paamraecKyio KaMepy, coo6tq,einiyio c ero neirrpanbHfeiM KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl, 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21 . At the same time, the fixed 
expansion tools 10 and 11 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
, diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 1 9 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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RU2083798 C1 

RU2091655C1 

RU2095179 C1 

RU2105128C1 

RU2 1 08445 C1 

RU21444128C1 

SU1 041671 A 

SU1051222A 

SU1086118A 

SU1 158400 A 

SU1212575A 

SIM 250637 A1 

SU1295799A1 

SU1411434A1 

SU1430498 A1 

SU1432190 A1 

SU 1601330 A1 

SU 001627663 A 

SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL I 

MARIA A. SERNA | 

NOTARY PUBUC I 

. In and for tha Stata of Texas I 

My commission expire* 09-22-2003 t 
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Stamp, Notary Public 
Harris County 
Houston, TX 




